Both the upper and lower disparity limits for stereopsis vary with the size of the targets. Recently, Tsirlin, Wilcox, and Allison (2012) suggested that perceived depth magnitude from stereopsis might also depend on the vertical extent of a stimulus. To test this hypothesis we compared apparent depth in small discs to depth in long bars with equivalent width and disparity. We used three estimation techniques: a virtual ruler, a touch-sensor (for haptic estimates) and a disparity probe. We found that depth estimates were significantly larger for the bar stimuli than for the disc stimuli for all methods of estimation and different configurations. In a second experiment, we measured perceived depth as a function of the height of the bar and the radius of the disc. Perceived depth increased with increasing bar height and disc radius suggesting that disparity is integrated along the vertical edges. We discuss size-disparity correlation and inter-neural excitatory connections as potential mechanisms that could account for these results.
Introduction
It is well-documented that several aspects of stereoscopic depth perception vary with the scale of the stimulus. Schor and Badcock (1985) and Heckmann and Schor (1989) showed that stereoacuity decreased with decreasing spatial frequency of difference of Gaussians or sinusoidal luminance gratings. Using bars of different widths and the same height, Richards and Kaye (1974) showed that the maximum disparity that resulted in depth perception, and the disparity that produced the greatest depth percept, increased with increasing line width. In a related study, Tyler and Julesz (1980) used planar RDS displays composed of a central target in front of a larger background. They found that the maximum disparity that supported stereopsis increased as the central rectangle increased in size (both width and height).
In other studies, Tyler (1973 Tyler ( , 1975 used vertical line stereograms with sinusoidal and square wave depth modulations of varying frequency to show that larger stereoscopic thresholds, fusional limits and upper disparity limits for stereopsis were obtained for lower frequency modulations compared to higher frequency modulations. He also found that for a particular spatial frequency, increasing the number of cycles visible to the observer, and thus the line height, increased the upper disparity limit. Tyler proposed that these effects were due to the existence of a size-disparity correlation, where neurons tuned to large scales encode large disparities and neurons tuned to small scales encode small disparities. According to this account, large disparity detectors require large objects (both in height and width) to fire optimally, but small disparity detectors respond best to fine features. As a result, both the upper disparity limits and discrimination thresholds are lower for smaller objects. Other support for the relationship between disparity selectivity and stimulus size was provided by Felton, Richards, and Smith (1972) who adapted observers to sinusoidal gratings presented with disparity relative to a fixation stimulus. Adaptation to large disparities occurred only for low-frequency gratings (large component width), while adaptation to small disparities occurred only for high-frequency gratings (small component width). Smallman and MacLeod (1994) reported that this size-disparity correlation was also evident at contrast threshold for filtered RDS stimuli, even when vergence was carefully monitored.
In a recent article, Tsirlin, Wilcox, and Allison (2012) reported a new relationship between depth from stereopsis and object size. They found that the magnitude of perceived depth between a filled rectangle and a small disc appeared smaller than the depth between the rectangle and a long bar, even when both the disc and the bar had the same relative disparity and width. To our knowledge, this was the first demonstration that object height can affect suprathreshold depth percepts for objects with equivalent disparity. 
